Involvement of NMDA-nitric oxide pathways in the development of tactile hypersensitivity evoked by the loose-ligation of inferior alveolar nerves in rats.
To investigate whether or not NMDA/nitric oxide (NO) pathways in the trigeminal system are involved in the development and/or maintenance of such pathological pain states as the hyperalgesia and allodynia observed after dental surgery, loose-ligation on the left inferior alveolar nerves of rats were performed. The responses to mechanical stimulation were then measured using von Frey filaments. Hypersensitivity to tactile stimulation developed on the ipsilateral side in ligated animals 5 days after surgery and lasted for at least 30 days. In addition, the effects of drugs on these pain states during the period 2-3 weeks following surgery were investigated. As a result, it was observed that tactile hypersensitivity was inhibited by the intraperitoneal (i.p.) administration of both MK-801 hydrogen maleate (0.05-0.1 mg/kg) and N(G)-monomethyl-L-arginine acetate (L-NMMA: 10-100 mg/kg). Still further, NO production and the number of neuronal NO synthase (nNOS)-positive neurons in the trigeminal nucleus caudalis (SpVc) was evaluated. As a result of these experiments, it was found that the changes in NO levels evoked by the intravenous infusions of N-methyl-D-aspartate (NMDA; 10 mg/kg) and MK-801 (0.5 mg/kg) were significantly larger in the loose-ligated rats compared to the sham-operated rats. Moreover, the number of nNOS-positive neurons was found to have increased on the ipsilateral side in layers I/II of the SpVc. These results would suggest that tactile hypersensitivity develops after inferior alveolar nerve injury and that NMDA receptor/NOS/NO production pathways in the SpVc may be involved in the development of such pathophysiological states.